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Abstract 

This study aimed to determine the relationship between the level of physical fitness 
with intellectual intelligence (IQ) in soccer athletes. The research method uses the cor-
relational method. The sample in this study were 13 male soccer athletes who were 
members of the football Club at the college level. The sampling technique used was 
purposive sampling. The research instrument used to measure students' physical fitness 
was the Multilevel Fitness Test (MFT). Meanwhile, the measurement of intellectual 
intelligence (IQ) uses an IQ test with Standard Progressive Matrices (SPM) test. Data 
analysis used a correlation test to confirm the relationship between physical fitness and 
intellectual intelligence (IQ). The results showed that the male soccer athletes' average 
level of physical fitness (Vo2 Max) was in a good category. The intermediate IQ level 
is in the High Average category. The correlation test shows a linear relationship be-
tween physical fitness and intellectual intelligence (IQ). The better the physical fitness, 
the higher the intellectual intelligence.  
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INTRODUCTION 

Physical fitness is an important factor that an indi-

vidual should own to carry out various activities. Physi-

cal fitness is defined as the body's ability to perform 

various physical activities without experiencing exces-

sive fatigue and remain fit in the next day to perform 

the next physical task (Monteiro et al., 2019; Suhartoyo 

et al., 2019; Listiandi, Budi, et al., 2020). Furthermore, 

physical fitness is an essential aspect in the psychomo-

tor domain which aims to develop biological abilities 

and physiological functions of body organs (Giriwijoyo 

and Sidik, 2012; Budi, 2015; Kusnandar et al., 2019). 

Physical fitness requires consistent training to maintain 

the body to be in a healthy and fit condition.  

One of the crucial physical fitness components to 

be developed is aerobic endurance (Vo2Max). Aerobic 

endurance is important to maintain the body's ability to 

perform aerobic activities for a long period (Mishra, 

Pandey, and Chaubey, 2015; Kharisma and Mubarok, 

2020; Quindry, Williamson-Reisdorph, and French, 

2020). Excellent aerobic endurance is a crucial element 

for athletes in complex sports, such as football. Football 

game requires a long duration, wide-field, high mobili-

ty, and complex movement skills (Bennike, Wikman, 

and Ottesen, 2014; Qohhar and Pazriansyah, 2019; 

Sucipto et al., 2019; Budi and Widyaningsih, 2021).  

According to the results of previous studies, physi-

cal fitness, in the form of aerobic endurance (Vo2Max), 

has a close relationship with endurance (stamina) for 

football players. The poor stamina conditions will result 

in uncontrolled basic techniques and inaccurate, weak, 

and wrong kicks (Setiawan, Soetardji and Nugroho, 

2014; Mishra, Pandey and Chaubey, 2015). Other stud-

ies also show that Vo2Max is a key factor in football, 

where a player with good Vo2Max can play football 

better (Milanović et al., 2015; Manisha, 2018). In its 

development, football games require an excellent physi-

cal fitness condition related to aerobic endurance com-

ponent (Vo2Max) and a good Intelligence Quotients 

(IQ) level. Football players require the proper decision-

making when carrying out basic techniques, playing the 

techniques, and cooperating with teammates. Football 

skills are possibly influenced by Intelligence Quotients 

(IQ), Emotional Quotients (EQ), and playing position 

(Najah and Rejeb, 2015). In a game, decision-making 

requires a good Intelligence Quotients (IQ) level. The 

results show that football players with a better IQ level 

can perform soccer skills and techniques well (McLean 

et al., 2017).  

The results of other studies regarding the im-

portance of IQ in football games state that there is a 

positive correlation between IQ and EQ and football 

player performance (Nakisa and Rahbardar, 2021). The 

results of previous studies conclude that Intelligence 

Quotients (IQ) is one of the critical factors in support-

ing the football athlete's performance during training 

and matches. Physical fitness, especially aerobic endur-

ance (Vo2Max) and Intelligence Quotients (IQ), are 

needed by football players to perform good playing 

techniques. Research on the relationship between physi-

cal fitness and learning achievements has been carried 

out several times. The results of previous studies show 

a consistent positive relationship between overall fit-

ness and academic achievements (Donnelly et al., 

2017). Other research shows that students with better 

physical fitness have better learning outcomes than stu-

dents with low physical fitness (Shook, 2017).  

The problem occurring in football athletes at the 

college student level is the lack of consistency in the 

regular physical fitness measurement. These irregular 

measurements impact the absence of precise data re-

garding the athlete's physical fitness (Vo2Max) level. 

Another problem is the lack of supporting data on the 

athlete's performance, such as the Intelligence Quo-

tients (IQ) level. IQ measurements on the Football ath-

letes at the University level. In addition, the supporting 

factors for the athlete's performance, other than physical 

factors, have never been administered earlier. 

Research on the relationship between the athlete's 

physical fitness or Vo2Max and the Intelligence Quo-

tients (IQ) level has been carried out on professional 

athletes several times. However, research on the rela-

tionship between physical fitness level (Vo2Max) and 

football athlete Intelligence Quotients (IQ) at the col-

lege student level has not been carried out; thus, it be-

comes an important issue to study. Therefore, this re-

search aimed to determine the relationship between 

physical fitness (Vo2Max) level and Intelligence Quo-

tients (IQ) level of football athletes at the Sport student 

level. 
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METHODS 

This study used a correlational method with a cross

-sectional design to determine the relationship between 

Physical Fitness and Intellectual Intelligence (IQ) of 

Football Athletes at college students. 

Participants  

The population of this study was male students-

athletes who were active in the Football Club at Univer-

sity in Indonesia. The sample's age of this study was 18

-20 years involving 13 athletes. The sampling technique 

used was purposive sampling (Sugiyono, 2019). The 

sample inclusion criteria included physically healthy 

and not injured. The exclusion criteria for the sample 

included being sick or injured during the data collection 

process.   

Instrument 

The research instrument used was the Multilevel 

Fitness Test (MFT) to measure the Vo2Max level. MFT 

test norms based on Ismayanti (2008) dan Nurhasan 

(2011) presented in Table 1  

 

 

 

 

 

 

 

 

IQ was measured using the Standard Progressive 

Matrices (SPM) test. The SPM test has been used in 

various countries with a test validity of 0.64 and tests 

the reliability of 0.84 (Suwartono, Amiseso, and 

Handoyo, 2017; Albokai and Al-subaihi, 2021). The 

test norm criteria of SPM can be seen in Table 2.  

Procedure 

The MFT test was carried out by running back and 

forth for 20 meters by following the music rhythm and 

was declared complete when the testee was late to the 

music rhythm twice; the number of lap attainment was 

then calculated (Ismayanti, 2008; Nurhasan, 2011). The 

procedure of the MFT test can be seen in Figure 2.  

Intelligence Quotient (IQ) was measured by in-

volving a credible psychological test institution showed 

by having formal legality as a testing agency that al-

ready had a business practice license and a psychologist 

who had obtained a practice permit from the Indonesian 

Psychological Association.  The SPM IQ test deter-

mines a person's ability or general intelligence provided 

with 120 minutes for processing the questions 

(Rahmadani, 2019).  

Data Analysis  

The data were analyzed using the SPSS applica-

tion by conducting a prerequisite test using the normali-

ty and linearity tests. To find out the relationship be-

tween variables, a correlational test was used. When the 

value of Sig < 0.05, then there was a relationship be-

tween variables. When the value of Sig > 0.05, then 

there was no relationship between the research varia-

bles. 

 

RESULT 

Research on the Relationship between Physical 

Fitness and Intelligence Quotient (IQ) Levels of the 

Football Activity Unit students of Jenderal Sudirman 

University involved 13 male students. The research re-

sults included the physical fitness test results, using the 

MFT test, and Intelligence Quotient (IQ) test results, 

using the Standard Progressive Matrices (SPM) test. 

A physical fitness test was carried out to determine 

the cardiorespiratory endurance level possessed by par-

ticipants. The test used was the Multilevel Fitness Test 

Copyright © 2021, authors, e-ISSN : 2580-071X , p-ISSN : 2085-6180  

No Category VO2max 
1 Very Good >51.6 
2 Good 42.6–51.5 
3 Fair 33.8–42.5 
4 Poor 25.0–33.7 
5 Very Poor <25.0 

Table 1. Aerobic Endurance Norms (VO2Max)  

Table 2. Intelligence Classification Based on Standard 

Progressive Matrices (SPM) Test 

No Category IQ Test Result 
1 Very Superior > 140 
2 Superior 120-139 
3 High Average 110–119 
4 Normal or Average 90–109 
5 Low Average 80–89 
6 Borderline Defective 70-79 
7 Mentally Defective 30-69 

Figure 2. MFT Test to Measure Physical Fitness 

(Vo2Max)  
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(MFT). The test results are shown in Table 3.  

 

 

 

 

The fitness test results using the MFT test found 

that participants' average physical fitness (Vo2Max) 

level was 44.12 (good category) with a standard devia-

tion value of 7.42. Therefore, the data concluded that 

the Football Activity Unit students' physical fitness 

condition (Vo2Max) was in a good category. 

The Intelligence Quotient (IQ) test was conducted 

to determine the cognitive intelligence level possessed 

by participants. The test to measure the IQ level was the 

Standard Progressive Matrices (SPM) test. Table 3 con-

cludes that Football Activity Unit students were in the 

above-average IQ category level. 

Normality test is a prerequisite test that needs to be 

done to determine whether the data is normally distrib-

uted or not. The normality test of the data used the 

SPSS application. When the value of Sig > 0.05, the 

data were declared normal. Meanwhile, when the value 

of Sig <0.05, the data was reported not normally dis-

tributed.  

The significance value of physical fitness was 

0.526, and the significance value of IQ was 0.101. 

Therefore, it concluded that the data were greater than 

0.05, meaning that the data were normally distributed. 

Then, a linearity test was conducted using SPSS. When 

the value of Sig> 0.05, the data were declared linear.  

The test found that the significance value between 

fitness and IQ was 0.061. Therefore, it can be conclud-

ed that the value was greater than 0.05; thus, the data 

were declared linear. 

A correlation test was conducted to determine 

whether there was a relationship between physical fit-

ness and Intelligence Quotients (IQ). The correlation 

test used bivariate correlation with the help of SPSS. 

The correlation test states that there is a relationship 

between two variables if the value of Sig < 0.05. 

Whereas, if the value of Sig > 0.05, then there is no re-

lationship between the two research variables. The re-

sults of the correlation test are in Table 4.  

Table 4 shows that the value of Sig (2-tailed) was 

0.000; thus, it concluded a significant relationship be-

tween the physical fitness level and Intelligence Quo-

tients (IQ). The better the fitness you have, the better 

your Intelligence Quotients will be. 

 

DISCUSSION 

The results showed that the physical fitness level, 

in the form of cardio-respiratory endurance (VO2 Max), 

of the football Club at the college level athletes was in a 

good category. It might be because the students still 

routinely did the physical activity, football practice, and 

football matches. The research results show that physi-

cal fitness will positively contribute to the growth and 

development of body functions in school-age children 

from elementary to university (Galih and Suharjana, 

2019; Listiandi, Kusuma, et al., 2020). The more pro-

grammed the physical activity, the better the physical 

fitness. 

For football players, physical fitness is an im-

portant factor in supporting skills in performing various 

basic techniques and football techniques. The results 

show that football athletes can perform various skills 

better during training and matches with an excellent 

physical condition (Popovic et al., 2014; Hogarth, 

Burkett and McKean, 2015; Sharma, 2015; Firdausi and 

Simbolon, 2020). For this reason, football athletes at 

the college student level need to maintain and improve 

their physical condition and physical fitness. 

The physical fitness component needed by soccer 

players during training and matches is aerobic endur-

ance (Vo2Max). Vo2Max is a person's ability to con-

sume oxygen optimally during physical activity 

(Manisha, 2018; Rusdiana et al., 2020). Therefore, foot-

ball players need to have a good Vo2Max condition to 

Copyright © 2021, authors, e-ISSN : 2580-071X , p-ISSN : 2085-6180  

Table 3. VO2Max and IQ Result Test Results  

  Mean Criteria 

VO2Max 44.12+7.42 Good 

IQ Result 112.15+14.51 High Average 

Table 4. Correlation Test between Physical Fitness and IQ 

Correlations 

  Fitness IQ 

Fitness Pearson Correlation 1 .926** 

Sig. (2-tailed)   .000 

N 13 13 

IQ Pearson Correlation .926** 1 

Sig. (2-tailed) .000   

N 13 13 

**. Correlation is significant at the 0.01 level (2-tailed). 
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support their performance on the field. The study re-

sults on the importance of Vo2max for football players 

show that the higher the Vo2max possessed by athletes, 

the better the football basic technical skills they have 

(Ilissaputra and Suharjana, 2016; Vasileios et al., 2018).  

The Intelligence Quotients (IQ) test shows that, on 

average, the football Club at the college level athletes 

was in the high average category. This condition is rele-

vant to the education level of students, namely the uni-

versity level. Students' Intelligence Quotients (IQ) play 

a role in completing academic studies and help students 

achieve non-academic achievements, especially in foot-

ball. IQ is an essential element that often defines suc-

cess in sports that require accurate and fast thinking, 

such as football, volleyball, basketball, tennis, etc. 

(Nakisa and Rahbardar, 2021). Latifah et al. (2017) ex-

plain that the intelligence (IQ) level in sports is crucial 

for sports performance and achievements. 

The results of this study also support previous re-

search stating that the Intelligence Quotients (IQ) level 

affects the skills possessed by football athletes (Nakisa 

and Rahbardar, 2021). The results of another study 

show that there is a significant relationship between IQ 

and handball playing skills (Shalar et al., 2020). Based 

on these results, IQ needs to be a severe concern of the 

football achievement coaching process. Analysis of the 

research data shows a strong relationship between the 

physical fitness level and Intelligence Quotients (IQ) of 

Football Activity Unit students of Jenderal Sudirman 

University. The results of this study indicate that good 

physical fitness will affect a good level of Intelligence 

Quotients (IQ). The combination of these two compo-

nents will help students to achieve success in academic 

and non-academic aspects.  

The results of this study also support previous re-

search saying that physical fitness, namely aerobic en-

durance (Vo2Max), is positively related to Intelligence 

Quotients (Ishihara et al., 2017; Gil-Espinosa et al., 

2020).  The results of other studies also show that good 

cardiovascular fitness is associated with better cognitive 

function (Hötting and Röder, 2013; Douw et al., 2014). 

The higher the cardiovascular fitness level, the better 

the learning outcomes due to the increased cognitive 

function (Singh and McMahan, 2006; Putra, Messakh, 

and Adhitya, 2020). Research-based literature support 

provides important information that excellent physical 

fitness supports an excellent metabolic process in the 

body and ultimately positively impacts Intelligence 

Quotients (IQ). Institutions or organizations absolutely 

require programmed physical activity activities for their 

athletes so that their fitness and Vo2Max could reach an 

optimal level. 

Future research is expected to focus more on the 

relationship between IQ and motor skills. It is also cru-

cial for further research to examine physical fitness at 

different IQ levels, such as junior high school and sen-

ior high school student levels, with a larger number of 

samples. 

 

CONCLUSION 

Based on the results and discussion, the study con-

cludes that the overall physical fitness (Vo2Max) of the 

football Club at the college level athletes was in a good 

category. Meanwhile, the Intelligence Quotients (IQ) 

level possessed by the football Club at the college level 

was in the high average category. Therefore, it summa-

rizes a significant relationship between physical fitness 

(Vo2Max) and Intelligence Quotients (IQ) of the foot-

ball Club at the college level athletes. Thus, the better 

the fitness level, the better the intellectual intelligence 

(IQ) will be. 

For further research, it is recommended to examine 

the relationship between Intelligence Quotients (IQ) 

and football performance skills. In addition, it is also 

important to conduct a study on the effect of physical 

fitness and IQ on basic technical skills or football per-

formance techniques carried out with more samples or 

in different types of sport. 
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